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@ Control Room Upgrade
@ The Console
e PAC Room
@ Data on the Network

e Desktop Application
e Data I/O With MySQL
@ Mimics
@ Historical Data
@ Extensions
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Introduction R

US. Department of Commerce

Goal: Consolidate and display real-time and historical trend data from the
reactor console so that operations and engineering can access it at their
desk.
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The Console

US. Department of Commerce

@ Analog indications such as temperature and flow rate converted from
a current from the physical device.
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The Console

US. Department of Commerce

@ Analog indications such as temperature and flow rate converted from
a current from the physical device.

@ Boolean indications are hard-wired to their respective components.
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The Console

US. Department of Commerce

@ Analog indications such as temperature and flow rate converted from
a current from the physical device.

@ Boolean indications are hard-wired to their respective components.

@ There are hundreds of indications.
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Digitization of Data

The analog (current-based) signal is converted to a stream of bits. This
digital signal is transfered via Ethernet.

@ Direct console data goes through a Modbus read-only firewall.
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Digitization of Data

The analog (current-based) signal is converted to a stream of bits. This
digital signal is transfered via Ethernet.

@ Direct console data goes through a Modbus read-only firewall.

@ Other data is acquired from the PAC panels.
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Digitization of Data

The analog (current-based) signal is converted to a stream of bits. This
digital signal is transfered via Ethernet.

@ Direct console data goes through a Modbus read-only firewall.
@ Other data is acquired from the PAC panels.

@ Data is consolidated on a central Ethernet switch.
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Process Automation Control (PAC) Room S

US. Department of Commerce

Network Architecture
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PAC Room
PAC Computer St sossiceosso-oo-oo-- -
Data Storage and Display

@ Running National : Computer !
Instruments OPC Server and | . ] :
Citadel database. . . :

@ Data is displayed on the : I DataDiode
screens via LabVIEW. : — Firewall :

@ Data subset is formatted : Variable Engine e
and pushed through the : v e
data diode every 2 seconds : e !
by the DiodeTx program. - :
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Data on the Network R

US. Department of Commerce

B =
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/ Display
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NIST data programme Of
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Data Diode Network Data
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Ethernet

Firewall nbsr.nist.gov
website

DiodeRx MySQL

.NET Program Database = Webserver

Virtual Server
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Storing Data on the Virtual Server

@ A current values table in MySQL updates every 2 seconds.

@ Every 20 seconds, the DiodeRx program takes the current value data
and inserts it into a cumulative table.
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Storing Data on the Virtual Server

@ A current values table in MySQL updates every 2 seconds.

@ Every 20 seconds, the DiodeRx program takes the current value data
and inserts it into a cumulative table.

@ A range of programmatic data selection/manipulation is available.
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Storing Data on the Virtual Server s

US. Department of Commerce

@ A current values table in MySQL updates every 2 seconds.

o Every 20 seconds, the DiodeRx program takes the current value data
and inserts it into a cumulative table.

@ A range of programmatic data selection/manipulation is available.

MySQL

) MySQL Warkbench

rkb

) SL Editor (Local instance M. X
File Edt View Quey Datsbess  Plughs  Scristing  He
&l ol GlE & &

b
SCHEMAS ®

SOL Fie1 Quey®  Guel0  Queyll  SGLFed
6|7 F808B| B2 W&
18 SELECT * FROM nbsr.hist;

Search objects

¥ | nbsr
w 0 Tables
» = anaing
» ] asyncsampltatie e O [ B | Auie: T | Fech rons =0 2
» = boolean
> copy Timestamp DROT-A101 DROT-4102 DROT-4103 DROT-4104 DROT-AI05 DROT-AI06 DROT-A107 DRO1-A108 DRO1-A109 DROT-AIT0
» current_values » | 2013-07-1510:3209 019 025 75T 031 026 01z 015 9.42 024 51
B: (=2 2013-07-1510:32:29 019 025 75T 031 026 01z 018 8.42 024 51
jews
w B Routines 2M3071610:32:49 013 0% 757 031 026 012 015 9.42 024 52
7] writecountpivot 2130715103309 013 0% 757 031 026 012 015 9.42 024 52
s 2030715103329 013 025 757 031 026 012 015 942 024 52
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Accessing Data from the Virtual Server

@ The C#.NET program translates user input into queries mySQL
understands, and mySQL returns the data.
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Accessing Data from the Virtual Server

@ The C#.NET program translates user input into queries mySQL
understands, and mySQL returns the data.

Sample SELECT statement in C# code

string query = "SELECT ‘" + tag + ", Timestamp FROM
nbsr.hist WHERE ‘" + tag + "¢ NOT REGEXP ’NaN’ AND ‘" +
tag + "¢ IS NOT NULL AND Timestamp>’" + lowTimeLimit + "’
AND Timestamp <’" + upTimeLimit + "’";
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Displaying Data

US. Department of Commerce

@ How should all of this reactor data be displayed?
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Displaying Data

@ How should all of this reactor data be displayed?

@ Diagrams of reactor systems are complicated, and can take a long
time to decipher.
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New mimics display key data visually, without as much clutter.

Isaac Khader (2013) Reactor Data at Your Desk August 8, 2013 11 /17



NIST

Data on Mimics R

US. Department of Commerce

'COOLING TANK.

< o or2
1345 4

0 13
37 10 I oo

2 . e

i ECP-2
Ry = _i— 23
1 144 15 N s 3
2 % -
3

020 STORAGE
TANK.

A

Isaac Khader (2013) Reactor Data at Your Desk August 8, 2013 12



Data on Mimics
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@ The C#.NET and web program query current value data from the
SQL database and display it in the relevant location.
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@ The C#.NET program has tabs to select various systems. Clicking a
label will display historical data.
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Data on Mimics
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@ Website mimics are accessible through a password protected index

page.

c

i

[ nbsrnistgov.

Welcome to Reactor Data at Your Desk V.0.03

Click on an icon to view data for that system.
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Accomplished Through

© Link with mimics

@ Interface with mySQL
© Date Range Selection
@ Multiple Traces/Tags
© Sparse Data

@ Save/Print

@ Export

@ C# loops on lists
@ dbConnect C# class

© Timestamp logic in SQL statement
@ Manipulating Lists of data in C#

© SELECT every nth row

@ WinForms Chart class
@ C# Export Class
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Why is this useful?

@ Troubleshooting
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Why is this useful?

@ Troubleshooting

@ Ease of use
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Why is this useful?

@ Troubleshooting

@ Ease of use

@ Lots of data in one place
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Extensions

US. Department of Commerce

@ Build a more robust database and Ul program.
@ Make changes to interface based on user feedback.

@ Add the rest of the control room values.
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